Using a time of flight technique, the maximal values of kinetic energy as a function of primary mass of fragments from low energy fission of 234 U and 236 U were measured by Signarbieux et al. From calculations of scission configurations, one can conclude that, for those two fissioning systems, the maximal value of total kinetic energy corresponding to fragmentations (42Mo62, 50Sn80) and (42Mo64, 50Sn80), respectively, are equal to the available energies, and their scission configurations are composed by a spherical heavy fragment and a prolate light fragment both in their ground state.
I. INTRODUCTION
One of the most studied quantities to understand the fission process is the fragment mass and kinetic energy distribution, which is very closely related to the topological features in the multi-dimensional potential energy surface 1 . Structures on the distribution of mass and kinetic energy may be interpreted by shell effects on potential energy of the fissioning system, determined by the Strutinsky prescription and discussed by Dickmann et al. 2 and Wilkins et al. 3 .
In order to investigate the fragments with very low excitation energy, using the time of flight method, Signarbieux et al. 4 measured the fragment mas (A) distribution for high values of fragment kinetic energy. Because in that kinetic energy region there is no neutron emission, the time of flight technique permits separate neighboring fragment masses. In this work one calculates the deformations of those fragments which must correspond to the most compact scission configurations, i.e. to the highest values of Coulomb interaction energy between the two fragments.
II. THE MOST COMPACT SCISSION CONFIGURATIONS
In the process of thermal neutron induced fission of 233 U , a composed nucleus 234 U * with excitation energy equal to neutron separation energy (ǫ n ) is formed first. Then, this nucleus splits in two complementary light and heavy fragments having A L and A H as mass numbers, and E L and E H as kinetic energies, respectively.
The Q-value of the this reaction is given by the relation
where M(Z,A) is the mass of nucleus with Z and A as proton number and mass number, respectively. This available energy at scission configuration is spend in prescission total kinetic energy (T KE 0 ), fragments interaction Coulomb energy, CE, fragments deformation energy,
where (DE L ) and (DE H ) are the light and heavy fragment deformation energy, respectively, and in fragments intrinsic excitation energy,
where (XE L ) and (XE H ) are the light and heavy fragment intrinsic excitation energy, respectively. Then the balance energy at scission configuration results
If there is no neutron emission, the light and heavy fragments reach the detectors with their primary kinetic energies equal to KE L and KE H , respectively. The total primary fragments kinetic energy will be
The maximal value of total kinetic energy is reached when the sum of TDE and TDX is minimal, i.e.
The most compact scission configuration occurs when maximal value of coulomb energy is equal to the available energy, i.e.
In this case, from eq. 5 one obtains the relations
and
Not always this situation is possible to occur. Nevertheless we can assume that for each mass fragmentation the maximal value of total kinetic energy is obtained for similar condition, i.e. T KE 0 = 0, T XE = 0 and T DE = T DE min .
III. DEFORMATION ENERGY
The total energy of a nucleus is calculated at first approximation by a liquid drop model type ( W ), using the mass formula of Myers and Swiatecki 6 . The shell correction (δU ) is calculated by the Strutinsky's method 7 , using Nilsson Hamiltonian 8 :
where κ and µ are the Nilsson's constants. The pairing correction is calculated using the BCS method 9 . Then, the relation for the total energy of the nucleus (Z,N) results:
where W (Z, N, D) is the energy of a nucleus (Z, N ) having deformation D, and W S (Z, N ) the energy in its spherical shape.
The constant of the harmonic oscillator was the suggested by Nilsson 5 :
As one said, the total fragments kinetic energy is close to the available energy for light and heavy complementary fragments with masses around A = 104 and A = 132, respectively. Let us relate this result to the deformation for nuclei in this mass neighborhood. For the the case of 233 U(n th , f), the total kinetic energy of the couple 42 Mo 62 , 50 Sn 80 is almost equal to the available energy. This results means that the corresponding scission configuration is composed by fragments in their ground state, i.e. DE = 0. for each one. On the Fig. 4 we can see the several equipotential energy of the scission configuration composed by those fragments given by the relation
where ǫ H and ǫ L are the heavy and light fragment deformation energy, respectively, calculated using the Nilsson model 5 and CE is the interaction Coulomb energy between the two fragments separated by 2 fm. On this curve one obtains that forǫ H = 0 and ǫ L = 0.3 the Coulomb energy is equal to the available energy to 204 MeV.
The results are similar to complementary fragments corresponding to the deformed transitional nuclei with A L between 100 and 106 (N between 60 y 64) and to the spherical nuclei with A H around 132 (Z = 50 y N = 82).
For the complementary fragments 42 Mo 62 and 50 Sn 80 , the maximal value of CE corresponds to ground state nuclei or close to that. This case is unique. Other configurations will need deformation energy, which will be higher for the harder nuclei. On the Fig. 3 50 Sn 80 , respectively. For both cases the calculated maximal value of Coulomb interaction energy are equal to the available energy of the reaction for spherical (ǫ H = 0) heavy fragments and prolate (ǫ L = 0.3) complementary light fragments, which correspond to their ground states. Moreover the light fragments are soft between ǫ L = 0.0 and ǫ L = 0.3 and hard if they go to more prolate shapes; while the heavy fragment 50 Sn 80 is no so hard as 50 Sn 82 . The calculated maximal value of Coulomb interaction energy is equal to the measured maximal value of total kinetic energy of fragments. The prescission kinetic energy and intrinsic excitation energy of fragments are assumed to be null. These results suggest that fission process take time to explore all energetically permitted scission configurations.
